Electrostatic complementarity between proteins and ligands. 3. Structural basis.
Electrostatic potential complementarity between ligands and their receptor sites is evaluated by the superposition of the electrostatic potential, generated by the receptor, onto the ligand potential over the ligand van der Waals surface. We would like to examine which structural factors generate this pattern of superposition. Example studies suggest that in many ligand-protein pairs, there exist principal formal charges on each molecule, largely responsible for the electrostatic potential complementarity observed. Electrostatic potential complementarity depends on the relative disposition of these principal charges and the ligand van der Waals surface. Simple mathematical models were constructed to predict the complementarity solely from structural considerations. The essential conditions for electrostatic potential complementarity were elucidated. These can be used in ligand design strategies to obtain an electrostatically optimal ligand.